
FWS/OBS-82/10.38 
APRIL 1983 

HABITAT SUITABILITY INDEX MODELS: 
DOWNY WOODPECKER 

Fish and Wildlife Service 
19970319 036 

U.S. Department of the Interior 

DUO ^UiiAsii^ iASür^ü'i'üsD 1 



This model is designed to be used by the Division of Ecological Services 
in conjunction with the Habitat Evaluation Procedures. 



FWS/OBS-82/10.38 
April 1983 

HABITAT SUITABILITY INDEX MODELS: DOWNY WOODPECKER 

by 

Richard L. Schroeder 
107 N. Hollywood 

Fort Collins, CO 80521 

Project Officer 

R. Charles Solomon 
Western Energy and Land Use Team 

Drake Creekside Building One 
U.S. Fish and Wildlife Service 

2627 Redwing Road 
Fort Collins, CO 80526 

Western Energy and Land Use Team 
Division of Biological Services 

Research and Development 
Fish and Wildlife Service 

U.S. Department of the Interior 
Washington, DC 20240 



This report should be cited as: 

Schroeder, R. L. 1982. Habitat suitability index models: Downy woodpecker. 
U.S. Dept. Int., FishWildl. Serv. FWS/OBS-82/10.38. 10 pp. 



PREFACE 

This document is part of the Habitat Suitability Index (HSI) Model Series 
(FWS/OBS-82/10), which provides habitat information useful for impact assess- 
ment and habitat management. Several types of habitat information are 
provided. The Habitat Use Information Section is largely constrained to those 
data that can be used to derive quantitative relationships between key environ- 
mental variables and habitat suitability. The habitat use information provides 
the foundation for HSI models that follow. In addition, this same information 
may be useful in the development of other models more appropriate to specific 
assessment or evaluation needs. 

The HSI Model Section documents a habitat model and information pertinent 
to its application. The model synthesizes the habitat use information into a 
framework appropriate for field application and is scaled to produce an index 
value between 0.0 (unsuitable habitat) and 1.0 (optimum habitat). The applica- 
tion information includes descriptions of the geographic ranges and seasonal 
application of the model, its current verification status, and a listing of 
model variables with recommended measurement techniques for each variable. 

In essence, the model presented herein is a hypothesis of species-habitat 
relationships and not a statement of proven cause and effect relationships. 
Results of model performance tests, when available, are referenced. However, 
models that have demonstrated reliability in specific situations may prove 
unreliable in others. For this reason, feedback is encouraged from users of 
this model concerning improvements and other suggestions that may increase the 
utility and effectiveness of this habitat-based approach to fish and wildlife 
planning. Please send suggestions to: 

Habitat Evaluation Procedures Group 
Western Energy and Land Use Team 
U.S. Fish and Wildlife Service 
2627 Redwing Road 
Ft. Collins, CO 80526 
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DOWNY WOODPECKER (Picoides pubescens) 

HABITAT USE INFORMATION 

General 

Downy woodpeckers (Picoides pubescens) inhabit nearly all of North America 
where trees are found (Bent 1939). They are rare or absent in arid desert 
habitats and most common in open woodlands. 

Food 

The downy woodpecker is primarily an insectivore; 76% of the diet is 
animal foods, and the remainder is vegetable food (Beal 1911). Beetles, ants, 
and caterpillars are the major animal foods, and vegetable foods include 
fruits, seeds, and mast. Downy woodpeckers feed by digging into the bark with 
the bill, by gleaning along the bark surface, and, infrequently, by flycatching 
(Jackson 1970). 

Downy woodpeckers in Illinois foraged more in the lower height zones of 
trees than in the tree canopies and foraged more often on live limbs than on 
dead limbs (Williams 1975). Similarly, downy woodpeckers in Virginia foraged 
primarily on live wood in pole age and mature forests (Conner 1980). Downy 
woodpeckers in New York spent 60% of their foraging time in elms (Ulmus spp.) 
(Ki si el 1972). They foraged most frequently on twigs 2.5 cm (1 inch) or less 
in diameter, and drilling was the foraging technique used most often. Downy 
woodpeckers are not strong excavators and do not excavate deeply to reach 
concentrated food sources, such as carpenter ants (Camponotus spp.) (Conner 
1981). 

Downy woodpeckers in Virginia foraged in the breeding season in habitats 
with a mean basal area of 11.3 mVha (49.2 ftVacre). Habitats used for 
foraging during the postbreeding and winter seasons had significantly higher 
mean basal areas of 21.4 mVha (93.2 ftVacre) and 17.2 mVha (74.9 ftVacre), 
respectively. Downy woodpeckers in New Hampshire fed heavily in stands of 
paper birch (Betula papyrifera) that were infected with a coccid (Xylococchus 
betulae) (Kilham 1970). The most attractive birches for foraging were those 
that were crooked or leaning, contained broken branches in their crown, and 
had defects, such as cankers, old wounds, broken branch stubs, and sapsucker 
drill holes. Downy woodpeckers invaded an area in Colorado in high numbers 
during the winter months in response to a severe outbreak of the pine bark 
beetle (Dendroctonus ponderosae) (Crockett and Hansley 1978). This outbreak 
of beetles had not resulted in increased breeding densities of the woodpeckers 
at the time of the study. 



Downy woodpeckers foraged more on tree surfaces during summer than in 
winter (Conner 1979). They increased the amount of time spent in subcambial 
excavation in winter months, probably in response to the seasonal availability 
and location of insect prey. Downy woodpeckers appear to broaden all aspects 
of their foraging behavior in the winter in order to find adequate amounts of 
food (Conner 1981). 

Downy woodpeckers in Ontario extracted gall fly (Eurosta solidaginis) 
larvae from goldenrod (Solidago canadensis) galls growing near forest edges 
(Schlichter 1978). Corn stubble fields supported small winter populations of 
downy woodpeckers in Illinois (Graber et al. 1977). 

Water 

Information on the water requirements of the downy woodpecker was not 
located in the literature. 

Cover 

The cover requirements of the downy woodpecker are similar to their 
reproductive requirements, which are discussed in the following section. 

Reproduction 

The downy woodpecker is a primary cavity nester that prefers soft snags 
for nest sites (Evans and Conner 1979). These woodpeckers nest in both 
coniferous and deciduous forest stands in the Northwest. Nests in Virginia 
were common in both edge situations and in dense forests far from openings 
(Conner and Adkisson 1977). Downy woodpeckers in Oregon occur primarily in 
deciduous stands of aspen (Populus tremuloides) or riparian cottonwood 
(Populus spp.) (Thomas et al. 1979). The highest nesting and winter densities 
in Illinois were in virgin or old lowland forests (Graber et al. 1977). 

Downy woodpeckers in Virginia preferred to nest in areas with high stem 
density, but with lower basal area and lower canopy heights than areas used by 
the other woodpeckers studied (Conner and Adkisson 1977). They preferred 
sparsely stocked forests commonly found along ridges (Conner et al. 1975). 
Preferred nest stands had an average basal area of 10.1 mVha (44 ftVacre), 
361.8 stems greater than 4 cm (1.6 inches) diameter/ha (894/acre), and 
canopy heights of 16.3 m (53.5 ft) (Conner and Adkisson 1976). Downy wood- 
peckers in Tennessee were frequently seen feeding in the understory and 
apparently selected habitats with an abundance of understory vegetation 
(Anderson and Shugart 1974). 

Downy woodpeckers excavate their own cavity in a branch or stub 2.4 to 
15.3 m (8 to 50 ft) above ground, generally in dead or dying wood (Bent 1939). 
There was a positive correlation between downy woodpecker densities and the 
number of dead trees in Illinois (Graber et al. 1977). Downy woodpeckers 
rarely excavate in oaks (Quercus spp.) or hickories (Carya spp.) with living 
cambium present at the nest site (Conner 1978). They apparently require both 
sap rot, to soften the outer part of trees, and heart rot, to soften the 



interior, when hardwoods, and possibly pines, are used for nesting. Downy 
woodpeckers in Virginia nested mainly in dead snags with advanced stages of 
fungal heart rot (Conner and Adkisson 1976). 

Downy woodpeckers "search image" of an optimal nest site is a live tree 
with a broken off dead top (Kilham 1974). Suitable nest trees are in short 
supply in most areas and appear to be a limiting factor in New Hampshire. 
Downies in Montana appeared to prefer small trees, possibly to avoid the 
difficulty of excavating through the thick sapwood of large trees (McClelland 
et al. 1979). The average dbh of nest trees (n = 3) in Montana was 25 cm 
(10 inches). All 11 nests in an Ontario study were in dead aspen, and the 
average dbh of four of these nest trees was 26.2 cm (10.3 inches) (Lawrence 
1966). Fourteen of 19 nest trees in Virginia were dead, the average dbh of 
nest trees was 31.8 cm (12.4 inches), and nest trees averaged 8.3 m (27.2 ft) 
in height (Conner et al. 1975). 

Thomas et al. (1979) estimated that downy woodpeckers in Oregon require 
7.4 snags, 15.2 cm (6 inches) or more dbh, per ha (3 snags/acre). This 
estimate is based on a territory size of 4 ha (10 acres), a need for two 
cavities per year per pair, and the presence of 1 useable snag with a cavity 
for each 16 snags without a cavity. Evans and Conner (1979) estimated that 
downies in the Northeast require 9.9 snags, 15 to 25 cm (6 to 10 inches) dbh, 
per ha (4 snags/acre). Their estimate is based on a territory size of 4 ha 
(10 acres), a need for four cavity trees per year per pair, and a need for 10 
snags for each cavity tree used in order to account for unuseable snags, a 
reserve of snags, feeding habitat, and a supply of snags for secondary users. 
Conner (pers. comm.) recommended 12.4 snags/ha (5 snags/acre) for optimal 
downy woodpecker habitat. 

Interspersion 

Downy woodpeckers occupy different size territories at different times of 
the year (Kilham 1974). Fall and winter territories consist of small, defined 
areas with favorable food supplies and the area near roost holes. Breeding 
season territories consist of an area as large as 10 to 15 ha (24.7 to 
37.1 acres) used to search out nest stubs, and a smaller area around the nest 
stub itself. Breeding territories of downies in Illinois ranged from 0.5 to 
1.2 ha (1.3 to 3.1 acres) (Calef 1953 cited by Graber et al. 1977). Male and 
female downy woodpeckers retain about the same breeding season territory from 
year to year, while their larger overall range has more flexible borders 
(Lawrence 1966). 

Downy woodpeckers occupy all portions of their North American breeding 
range during the winter (Plaza 1978). There is, however, a slight, local 
southward migration in many areas. 

Special Considerations 

Conner and Crawford (1974) reported that logging debris in regenerating 
stands (1-year old) following clear cutting were heavily used by downy wood- 
peckers as foraging substrate. Timber harvest operations that leave snags and 



trees with heart rot standing during regeneration cuts and subsequent thinnings 
will help maintain maximum densities of downy woodpeckers (Conner et al. 
1975). Foraging habitat for the downy woodpecker in Virginia would probably 
be provided by timber rotations of 60 to 80 years (Conner 1980). 

HABITAT SUITABILITY INDEX (HSI) MODEL 

Model Applicability 

Geographic area. This model was developed for the entire range of the 
downy woodpecker. 

Season. This model was developed to evaluate the year-round habitat 
needs of the downy woodpecker. 

Cover types. This model was developed to evaluate habitat in Deciduous 
Forest (DF), Evergreen Forest (EF), Deciduous Forested Wetland (DFW), and 
Evergreen Forested Wetland (EFW) areas (terminology follows that of U.S. Fish 
and Wildlife Service 1981). 

Minimum habitat area. Minimum habitat area is defined as the minimum 
amount of contiguous habitat that is required before a species will live and 
reproduce in an area. Specific information on minimum habitat areas for downy 
woodpeckers was not found in the literature. However, based on reported 
territory and range sizes, it is assumed that a minimum of 4 ha (10 acres) of 
potentially useable habitat must exist or the HSI will equal zero. 

Verification level. Previous drafts of this model were reviewed by 
Richard Conner and Lawrence Kilham and their comments were incorporated into 
the current draft (Conner, pers. comm.; Kilham, pers. comm.). 

Model Description 

Overview. This model considers the ability of the habitat to meet the 
food and reproductive needs of the downy woodpecker as an indication of overall 
habitat suitability. Cover needs are assumed to be met by food and reproduc- 
tive requirements and water is assumed not to be limiting. The food component 
of this model assesses food quality through measurements of vegetative condi- 
tions. The reproductive component of this model assesses the abundance of 
suitable snags. The relationship between habitat variables, life requisites, 
cover types, and the HSI for the downy woodpecker is illustrated in Figure 1. 



Habitat variable 

Basal area 

Number of snags > 15 cm 
dbh/0.4 ha (> 6 inches 
dbh/1.0 acre) 

Life 
requisite 

Reproduction 

Cover types 

Deciduous forest 
Evergreen forest 
Deciduous forested 
wetland 

Evergreen forested 
wetland 

HSI 

Figure 1. Relationships of habitat variables, life requisites, 
and cover types in the downy woodpecker model. 

The following sections provide a written documentation of the logic and 
assumptions used to interpret the habitat information for the downy woodpecker 
in order to explain the variables and equations that are used in the HSI 
model. Specifically, these sections cover the following: (1) identification 
of variables used in the model; (2) definition and justification of the suit- 
ability levels of each variable; and (3) description of the assumed relation- 
ship between variables. 

forested 
ridges, 
the more 
forested 

Food component. Food for the downy woodpecker consists of insects found 
on trees in forested habitats. Downy woodpeckers occupy a wide variety of 

habitats from virgin bottomlands to sparsely stocked stands along 
The highest downy woodpecker densities were most often reported in 
open stands with lower basal areas, but it is assumed that all 
habitats have some food value for downies. Optimal conditions are 

assumed to occur in stands with basal areas between 10 and 20 m2/ha (43.6 and 
87.2 ftVacre), and suitabilities will decrease to zero as basal area 
approaches zero. Stands with basal areas greater than 30 mVha (130.8 ft2/ 
acre) are assumed to have moderate value for downy woodpeckers. 

Reproduction component. Downy woodpeckers nest in cavities in either 
totally or partially dead small trees. They require snags greater than 15 cm 
(6 inches) dbh for nest sites. Optimal habitats are assumed to contain 5 or 
more snags greater than 15 cm dbh/0.4 ha (6 inches dbh/1.0 acre), and habitats 
without such snags have no suitability. 

Model Relationships 

Suitability Index (SI) graphs for habitat variables.  This section con- 
tains suitability index graphs that illustrate the habitat relationships 
described in the previous section. 
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Life requisite values. The life requisite values for the downy woodpecker 
are presented below. 



Life requisite 

Food 

Reproduction 

Cover type 

EF,DF,EFW,DFW 

EF,DF,EFW,DFW 

Life requisite value 

Vi 

V2 

HSI determination.  The HSI for the downy woodpecker is equal to the 
lowest life requisite value. 

Application of the Model 

Definitions of variables and suggested field measurement techniques (Hays 
et al. 1981) are provided in Figure 2. 

Variable (definition) 

Vi   Basal area [the area 
of exposed stems of 
woody vegetation if 
cut horizontally at 
1.4 m (4.5 ft) height, 
in mVha (ftVacre)]. 

V2   Number of snags > 15 cm 
(6 inches) dbh/0.4 ha 
(1.0 acre) [the number 
of standing dead trees or 
partly dead trees, greater 
than 15 cm (6 inches) 
diameter at breast height 
(1.4 m/4.5 ft), that are 
at least 1.8 m (6 ft) 
tall. Trees in which at 
least 50% of the branches 
have fallen, or are pre- 
sent but no longer bear 
foliage, are to be con- 
sidered snags]. 

Cover types 

EF,DF,EFW,DFW 

Suggested technique 

Bitterlich method 

EF,DF,EFW,DFW Quadrat 

Figure 2. Definitions of variables and suggested measurement 
techniques. 



SOURCES OF OTHER MODELS 

Conner and Adkisson (1976) have developed a discriminant function model 
for the downy woodpecker that can be used to separate habitats that possibly 
provide nesting habitat from those that do not provide nesting habitat. The 
model assesses basal area, number of stems, and canopy height of trees. 

REFERENCES 

Anderson, S. H., and H. H. Shugart, Jr. 1974. Habitat selection of breeding 
birds in an East Tennessee deciduous forest. Ecology 55:828-837. 

Beal, F.  1911.  Food of the woodpeckers of the United States.  U.S. Dept 
Agric, Biol. Surv. Bull. 37:1-64. 

Bent, A. C. 1939. Life histories of North American woodpeckers. U.S. Natl. 
Mus. Bull. 174. 334 pp. 

Calef, R. T. 1953. Ecological analysis of the flora and vertebrate fauna of 
Funks Forest Natural Area, McClean County, Illinois. M.S. Thesis, Univ. 
111., Urbana. 85 pp. Cited by Graber et al. 1977. 

Conner, R. N. 1978. Snag management for cavity nesting birds. Pages 120-128 
In R. M. DeGraaf, tech. coord. Management of southern forests for nongame 
birds. U.S. Dept. Agric, For. Serv. Gen. Tech. Rep. SE-14. 176 pp. 

 •  1979.  Seasonal changes in woodpecker foraging methods: 
Strategies for winter survival. Pages 95-105 jji J. G. Dickson, R. N. 
Conner, R. R. Fleet, J. C. Kroll, and J. A. Jackson, eds. The role of 
insectivorous birds in forest ecosystems. Academic Press, NY. 381 pp. 

1980.  Foraging habitats of woodpeckers in southwestern 
Virginia. J. Field Ornithol. 51(2):119-127 

1981. Seasonal changes in woodpecker foraging patterns. Auk 
98(3):562-570 

 • Personal communication (letter dated 10 November, 1982). U.S. 
Dept. Agric, For. Serv., Southern For. Exp. Stn., Nacogdoches, TX. 

Conner, R. N., and C. S. Adkisson. 1976. Discriminant function analysis: A 
possible aid in determining the impact of forest management on woodpecker 
nesting habitat. For. Sei. 22(2):122-127. 

1977.  Principal component analysis of woodpecker nesting 
habitat. Wilson Bull. 89(1):122-129 

Conner, R. N., and H. S. Crawford. 1974. Woodpecker foraging in Appalachian 
clearcuts. J. For. 72(9):564-566. 



Conner, R. N., R. G. Hooper, H. S. Crawford, and H. S. Mosby. 1975. Wood- 
pecker nesting habitat in cut and uncut woodlands in Virginia. J. Wild!. 
Manage. 39(1):144-150. 

Crockett, A. B., and P. L. Hansley. 1978. Apparent response of Picoides 
woodpeckers to outbreaks of pine bark beetle. Western Birds 9(2) :67-70. 

Evans, K. E., and R. N. Conner. 1979. Snag management. Pages 215-225 in 
R. M. DeGraaf, tech. coord. Management of north central and northeastern 
forests for nongame birds. U.S. Dept. Agric, For. Serv. Gen. Tech. Rep. 
NC-51. 268 pp. 

Graber, J. W., R. R. Graber, and E. L. Kirk. 1977. Illinois birds: Picidae. 
111. Nat. Hist. Surv. Biol. Notes 102:15-21. 

Hays, R. L., C. S. Summers, and W. Seitz. 1981. Estimating wild!ife habitat 
variables. U.S. Dept. Int., FishWildl. Serv. FWS/OBS-81/47. Ill pp. 

Jackson, J. A. 1970. Quantitative study of the foraging ecology of downy 
woodpeckers. Ecology 51:318-323. 

Kilham, L. 1970. Feeding behavior of downy woodpeckers. I. Preference for 
paper birch and sexual differences. Auk 87:544-556. 

 .  1974.  Early breeding season behavior of downy woodpeckers. 
Wilson Bull. 86(4):407-418. 

 .  Personal  communication (letter dated 18 October, 1982). 
Box 37, Lyme, New Hampshire. 

Kisiel, D. S. 1972. Foraging behavior of Dendrocopos villosus and D. 
pubescens in eastern New York State. Condor 74(4):393-398. 

Lawrence, L. D. 1966. A comparative life-history of four species of wood- 
peckers. Ornithol. Monogr. 5:1-156. 

McClelland, B. R., S. S. Frissell, W. C. Fischer, and C. H. Halvorson. 1979. 
Habitat management for hole-nesting birds in forests of western larch and 
Douglas-fir. J. For. 77(8):480-483. 

Plaza, P. D. 1978. Distribution of selected North American Picids determined 
by computer mapping. Am. Birds 32(4):912-922. 

Schlichter, L. 1978. Winter predation by black-capped chickadees and downy 
woodpeckers on inhabitants of the goldenrod ball gall. Can. Field-Nat. 
92(l):71-74. 

Thomas, J. W., R. G. Anderson, C. Maser, and E. L. Bull. 1979. Snags. Pages 
60-77 j_n J. W. Thomas, ed. Wildlife habitat in managed forests—the Blue 
Mountains of Oregon and Washington. U.S. Dept. Agric, For. Serv. Agric. 
Handb. 553. 512 pp. 



U.S. Fish and Wildlife Service. 1981. Standards for the development of 
habitat suitability index models. 103 ESM. U.S. Dept. Int., Fish Wildl. 
Serv., Div. Ecol. Serv. n.p. 

Williams, J. B. 1975. Habitat utilization by four species of woodpeckers in 
a central Illinois woodland. Am. Midi. Nat. 93:354-367. 

10 



50272-101 

m 
REPORT DOCUMENTATION 

PAGE 

1.  REPORT NO. 

FWS/OBS-82/10.38 
3. Recipient's Accession No. 

Title and Subtitle 

Habitat Suitability Index Models: Downy Woodpecker 
5. Report Date 

April  1983 

7. Author(s) 

Richard L. Schroeder 
8. Performing Organization Rept. No. 

9.  Performing Organization Name and Address Habitat Evaluation Procedures Group 
Western Energy and Land Use Team 
U.S. Fish and Wildlife Service 
Drake Creekside Building One 
2627 Redwing Road 
Fort Collins, CO 80526  

10. Project/Task/Work Unit No. 

11. ContracttO or Grant(G) No. 

(C) 

(G) 

12. sponsoring organization Name and Address Western Energy and Land Use Team 
Division of Biological Services 
Research and Development 
Fish and Wildlife Service 

 Washington, DC 20240  

13. Type of Report & Period Covered 

14. 

15. Supplementary Notes 

16. Abstract (Limit: 200 words) 

A review and synthesis of existing information was used to develop a habitat 
model for the downy woodpecker (Picoides pubescens). The model is scaled to 
produce an index of habitat suitability between 0 (unsuitable habitat) and 1 
(optimally suitable habitat) for areas of the continental United States. Habi- 
tat suitability indexes are designed for use with Habitat Evaluation Procedures 
previously developed by the U.S. Fish and Wildlife Service. 

17. Document Analysis    a. Descriptors 

Mathematical models, Wildlife, Birds, Habitability. 

b.  Identifiers/Open-Ended Terms 

Downy woodpecker 
Picoides pubescens 
Habitat Suitability Indexes (HSI' 

c.  COSATI Field/Group 

13. Availability Statement 

Release Unlimited 

19. Security Class (This Report) 

UNCLASSIFIED 
21. No. of Pages 

10 
20. WA^FW age) 22.  Price 

(See ANSI-Z39.I3) See Instructions on fleverse OPTIONAL FORM 272 (4-77) 
(Formerly NT1S-35) 
Department of Commerce 



•-«.. - s 

Hawaiian Islands 

-jjj    Headquarters, Division of Biological 
Services, Washington, DC 

x    Eastern Energy and Land Use Team 
Leetown, WV 

# National Coastal Ecosystems Team 
Slidell. LA 

# Western Energy and Land Use Team 
Ft. Collins, CO 

# Locations of Regional Offices 

Puerto Rico and 

cr?.; 
Virgin Islands 

REGION 1 
Regional Director 
U.S. Fish and Wildlife Service 
Lloyd Five Hundred Building, Suite 
500 N.E. Multnomah Street 
Portland, Oregon 97232 

692 

REGION 2 
Regional Director 
U.S. Fish and Wildlife Service 
P.O.Box 1306 
Albuquerque, New Mexico 87 103 

REGION 3 
Regional Director 
U.S. Fish and Wildlife Service 
Federal Building, Fort Snelling 
Twin Cities, Minnesota 55111 

REGION 4 
Regional Director 
U.S. Fish and Wildlife Service 
Richard B. Russell Building 
75 Spring Street, S.W. 
Atlanta, Georgia 30303 

REGION 5 
Regional Director 
U.S. Fish and Wildlife Service 
One Gateway Center 
Newton Corner, Massachusetts 02 1 58 

REGION 6 
Regional Director 
U.S. Fish and Wildlife Service 
P.O. Box 25486 
Denver Federal Center 
Denver, Colorado 80225 

REGION 7 
Regional Director 
U.S. Fish and Wildlife Service 
1011 F.Tudor Road 
Anchorage, Alaska 99503 



^ U.S. 
FISH »WILDLIFE 

SERVICE 

DEPARTMENT OF THE INTERIOR 
D.S. FISH AND WILDLIFE SERVIDE 

As the Nation's principal conservation agency, the Department of the Interior has respon- 
sibility for most of our.nationally owned public lands and natural resources. This includes 
fostering the wisest use of our land and water resources, protecting our fish and wildlife, 
preserving th&environmental and cultural values of our national parks and historical places, 
and providing for the enjoyment of life through outdoor recreation. The Department as- 
sesses our energy and mineral resources and works to assure that their development is in 
the best interests of all our people. The Department also has a major responsibility for 
American Indian reservation communities and for people who live in island territories under 
U.S. administration. 

This publication was printed at the UNICOR Print Plant, 
Federal Correctional Institution, Ray Brook, NY 


